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Design, consteuetics and Analysis of (Cont. ) sov/2095 


Krivenko, I.S. Basic Results of a Theoretical and Experimental enyeee ean 

of New Types of Worm Gear Trains 119 
The use of worms with concave profiles is discussed. The somite of 
the investigation show the advantages of worm gears of this type. 


Fedyakin, R.V. M.L. Novikov's Gearing System 129 
A brief synopsis of Novikov's system of gearing for spur gears, 
including construction of profiles for concave and convex teeth, 
is presented. The author claims that this system has a load capacity 
2 to 3 times greater then stendard involute gearing systems. He further 
states that this fact has been confirmed by exhaustive tests at various 
plants. 


Solov'yev, A.I. Theoretical Fundamentals of the Friction Analysis 
of Avtomobile Transmissions and Bomerimental Methods of Investigating 
Friction in Automobile ' Mechanisms’ 
The efficiency of gearings, universals and the whole transmission 
4s analyzed. Friction in roller contact bearings and in the dif- 
ferential, friction losses in the trensmission during unsteady 
motion, and experimental methods of investigating friction losses in 
automobile mechanisms are discussed. 
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Design, Construction and Analysis of (Cont. ) sov/2095 


Sigov, I.V. Some Problems in the Organization of Centralized Production 
of Speed Reducérs : and Gear. Drivés 153 


Tsfas, B.S. Design for Strength of a Solid Toothed Gear, Weakened by 

Key or Spline Slots . 163 
Formulas are derived for forces and moments acting on sections of 
& gear weakened by spline ( 6 slots) and key ( one slot) joints. 


Biokh, 0.1. Increase in the Accuracy of Kinematic Worm Gear Trains 
Used for Reading Mechanisms of Instruments 177 
The author analyzes the accuracy of cylindrical worms and wheels 
for high-precision instruments. He makes recommendations for re- 
ducing the margin of error in the gear trains in order to reduce the 
total margin of error of the mechanisn. 


Belyayev, M.S., and K. I. Zablonskiy. Consideration of Simultaneous Engage- 
ment of Two Pairs of Teeth in Gearing Design © 187 
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Design, Construction and Analysis of (Cont. ) sov/2095 


The distribution of load between two pairs of meshing teeth is basically 
determined by the rigidity of teeth and by the errors in engagement, 
chiefly the accumulated error of the circular pitch, causing the cyclic 
character of stresses. The author states that for a pair of gears of a 
given type the characteristic diagram for distribution of errors can be 
determined. He further states that this determination has been confirmed 
by inspection of several lots of gears manufactured by different methods. 


Resolution of the Conference on the Problems of Design, Construction, and 

Analysis of Transmissions 195 
The resolution stresses both the progress made and the deficiencies noted 
in design, construction, and manufacture of gearings and worm gear 
trains, and in the fields of continuous speed control, chain drives » and 
flexible shafts. 


AVATLABLE: Ldbrary of Congress 
GO/fal 
8-9-59 
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PHASE ‘I BOOK EXPLOITATION 871 


Belyayev, V. Ney Candidate of Technical Sciences; Birger, I. Ae, Doctor of Technical 
Sciences; Demidov, Se Pe; Candidate of Technical Sciences; Korotkov, V. Pe; 
Candidate of Technical Sciences; Kudryavtsev, V. N., Doctor of Technical Sciences, 
Professor; Martynov, A. D., Candidate of Technical Sciences; Niberg, N. Ya., 
Candidate of Technical Sciences; Ponomarev, S. D., Doctor of Technical Sciences, 
Professor; Pronin, B, A., Candidate of technical Sciences; Push, V, E., Candidate 
of Technical Sciences; Sleznikov, G. I.,y Engineer; Stolbin, G. B., Candidate of 
Technicel Sciences; Tayts, B. Ae, Doctor of Technical Sciences 


Spravochnik. metallista. +t. 2 (Metals Engineering Handbook. v. 2) Moscow, Mashgiz, 
1958. ‘$74 p. 100,000 copies printed. 


Fa.(title page): Chernavekly, S. Ae, Candidate of Technical Sciences; Ed. (inside 
book); Markus, M. Ye., Engineer (deceased); Tech, Ed.: Sokolova, T. Fe 
Editorial Board of the set: Acherkan, N. S., Doctor of Technical Sciences, 
Professor, Chairman of the Board and Chief Ed.; Vladislavlev, V. S. (deceased) ; 
Malov, A. N.3 Pozdnyakov, S. N.; Rostovykh, A. Ya.; Stolbin, G. Bei and 
Chernavskily, Se Ae 


PURPOSE: ‘The book is {Intended for technicians and engineers working in the field 
of machine design and in production. 
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COVERAGE: The book covers the following: strength of materials, debign of machine 
parts, connections, transmissions, lubrication, etc. The arrangement of 
mechanical drawings and symbols used are shown, The book contains GOST (ALL- 
Union State Standards) tables for standard machine parts. The book ia the 
second of a five-volume series, ‘There are 79 references , of which 76 are Soviet, 
2 are German and 1 English. 


TABLE OF CONTENTS: 


STRENGTH OF MATERIALS (Candidate of Technical Sciences Demidov, 8. P.) 


Fundamentals and Definitions 1 
External forces 
Joints and supports 1 
Basic hypotheses, definitions and concepts 2 
Internal forces and moments 3 
Stress, State of stress 5 
States of stress 8 
Displacements and strains 10 
Stress-strain relationship for an elastic body. Potential energy of 
strain 12 
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: AUTHOR: Solov'yev, Ale Dotsent, Candidate of Technical Sciences 
TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


Conference on Transmissions (Konferentsiya po peredacham) 
Vestnik Vysshey Shkoly, 1958, # 2, pp 7b - 17 (USSR) 


In September 1957, an All-Union Conference on Tranemissions, 
convened by Odesskoye oblastnoye pravleniye nauchno-tekhni- 
cheskogo obshcheatva mashinostroiteley (Odessa Oblast! Admi- 
nistration of the Soientific-Technical Society of Mechanical 
Engineers) and the Odesskiy politekhnicheskiy institut (Odes- 
sa Polytechnic Institute) took place in Odessa. The conference 
was attended by 270 delegates from different plants, and scien- 
tific and educational institutions. 

Professor, Doctor of Technical Sciences V.N. Kudryavtsev 
delivered a lecture on "Methods of Reducing the Size and Weight 
of Gear Transmission" in which he explained how this reduction 
is achieved and the industrial importance of it. 

Candidate of Technical Sciences Ya.C. Kistyan (TsNIITMAsh) 
reported on the results of Experiments in gear couplings. 

A lecture on the best selection of designs and geometry 
of planetary reducers with an evolvent out-of-pole coupling 
was delivered by Professor, Doctor of Technical Sciences 
V.A. Yudin. 
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. Conference on Transmissions 5-5B-2~23/33 


The conference planned out a calculation method for gear 
transmissions in respect to contact and bending strength. 

A report submitted by I.A. Boltovakiy referred to questions 
of a rational choice of coefficients of shifts and distribu- 
tion of shifts among the wheels when the angle correction by 
means of blocking contours is used, 

Dotsent K.I. Zablonskiy of Odesskiy politekhnicheskiy 
institut (Odessa Polytechnic Institute) discussed in his lec- 
ture the problem of testing gear transmissions, Candidate of 
Technical Sciences Z.P. Pavlov (TaNIJTMAASh) reported on the 
device "Uragan", 

Much interest was caused by a roller machine with an origin- 
al method of imitating the teeth sliding; it was manufactured 
at the Odesskiy tekhnologicheskiy institut (Odessa Technolo- 
gical Institute). Engineer Kh.M. Crekov demonstrated it. 

Dotsent G.I. Kogan-Vol'man's first report treated the 
questions of terminology, classification and normalization of 
transmissions with flexible shafts, while the second report 
dealt with the fundamentals of constructing flexible-shaft 
transmissions. 

ASSOCIATION: Barret od radiotekhnicheskiy institut (Taganrog Radiotechnical 
stitu 
AAT ABTS : library of Congress 
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ZABLONSKIY, K.I., kand,tekhn.nauk, otv.red.; BOROVICH, b.S., kand.tekhn. 
nauk, red.; BELYAYEV, M.S., inzh., red.: GENKIN, M.D., kend.tekhn. 
nauk, red.; ZAK, P.S,, kand.tekhn.nauk, red.; KIST'YAN, Ya.G., 
kand.tekhn.nauk, red.; KUDRYAVISRV,¥.N. doktor tekhn.nauk, red; 
MAL'TSEV, V.F., kand.tekhn.nauk, reds; POLOTSKIY, M.S., kand.tekhn. 
nauk, red.; ERLIKH, L.B., kand.tekhn,nauk, red.; NIKIFOROV, I.P., 
inzh., red.; KOMISSARENKO, A.R., tekhred, 


(Design, construction, and investigation of transmissions: pro- 
ceedings of the conference on design, construction, .and investigation 
of transmissions; proceedings of the conference on design, con- 
struction, and investigation of gear and flexible transmissions of. 
September 23-28, 1957] Raschet, konstruirovanie i issledovanie pere- 
dach; trudy konferentsii po voprosam rascheta, konstruirovaniia 4 
issledovanii zubchatykh peredach 1 peredach gibkoi sviaz'iu 23~28 
sentiabria 1957 g. Odessa, Izd.Odesskogo politekhn.in-ta. Vol.3. 
1959. 123 p. (MIRA 12:10) 


1. Odessa, Politekhnicheskiy institut, 
(Gearing) 
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PHASE I BOOK EXPLOITATION S0V/3943 


Kudryavtsev, Vladimir Nikolayevich 
Pi di hdesacie Sieiasmn 8 nae 


Planetarnyye peredachi (Planetary Gear Trains) Moscow, Mashgiz, 1960. 279 p. 
Errata slip inserted. 8,000 copies printed. 


Reviewer: F.A. Zharenkoy, Candidate of Technical Sciences, Docent; Ed.: 
A.M. Volzhenskaya, Engineer; Ed. of Publishing House: V.P. Vasil'yeva; 
Tech. Eés.: L.V. Shchetinina and P.S. Frumkin; Managing Ed. for Literature 
on the Desien und Operation of Machines (Leningrad Division, Mashgiz): 
F.I. Fetisov, Engineer, 


PURPOSE: This book is intended for technical and scientific personnel engaged in 
the research, design, and manufacture of mechanical transmissions. It will 
also be of interest to students of mechanical engineering. 


COVERAGE: Thé book treats basic questions related to the design, classification, 
kinematics, and efficiency of planetary gear transmissions. Selection of the 
number of teeth, the geometry of meshing, principles of design for strength, 
and an analysis of selecting the type of transmission are described. Sample 
calculations are given. No personalities are mentioned. There are 49 
references: 42 Soviet, 5 German, and 2 English. 
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DIMENTBERG, F.M., doktor tekhn,. nauk; LYUKSHIN, V.5., kand.fiz.-mat.nauk; 
NIBERG, N.Ya., kand.tekhn.nauk; OBMORSHEV, A.N., prof., doktor 
tekhn.nauk; PLUZHNIKOV, I.S., kand.fiz.~-mat nauk; UMANSKIY, A.A., 
prof., doktor tekhn.nauk; ACHERKAN, N.S., prof., doktor tekhn. nauk, 
_Ted.; VUKALOVICH, M.P., prof., doktor tekhn.neuk, laureat Leninskoy 

~" premii, red.; KUDRYAVISEV, V.N., prof., doktor tekhn.nauk, rede; 
PONOMARKV, S.D., prof., doktor tekhn.nauk, laureat Leninskoy premii, 
red.; SATEL',“H.A., prof., doktor tekhn.nauk, red.; SERENSRN, S.V., 
akademik, reds; RESHETOY, D.N., prof., doktor tekhn.nauk, red.; GIL'DEN- 
BERG, M.I., red.izd~va; SOKOLOVA, T.F., tekhn,red, 
[Eeference book for machinery designers in six volumes] Spravochnik x 
mashinostroitelia; v shesti tomakh, Red.sovet: N.S.Acherkan i dr, 
Izd.3., ispr. i dop. Moskva, Gos.nauchno-tekhn.izd-vo mashinostroit. 
lit-ry. Vol.1. Pod red.N.S.Acherkana. 1960. 592 p. (MIRA 13:10) 


1. AN USSR (for Serensen). (Machinery--Design) 


~, 


ete Soe 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000827220007-3" 


seen pe 3 


"APPROVED FOR RELEASE: 07/12/2001 Sse as el es teenth 


ns LN te ut parc re 


eat aay a ne 


ANTSYFEROV, M.5S., kand,fiz.~mat.nauk; VUKALOVICH, M.P., prof., doktor 
tekhn.nauk, laureat Leninskoy premii; KRIPETS, 3.8,, inzh,; 
LAZAMBY, L.P., prof., doktor tekhn.nauk; MAZYRIN, 1.7., inzhe; 
NIKITIN, N.N., kand.fiz.-mat.,nauk; OCHKIN, 4.V., inzh.; PANICHKIN, 
I.A., prof., doktor tekhn.nauk; PSTUKHOV, B.S., prof., doktor 
tekhn.nauk; PODVIDZ, L.G., kand.tekhn.nauk; SIMONOV, 4.F., inzh.; 
SMIRYAGIN, A.P., kand, tekhn. nauk; TOKMAKOV, G.4., kand, tekhn nauk; 
VAYNZIL'BER, E.K., prof., doktor tekhn.nauk; KHALIZEV, G.P., kand. 
tekhn.nauk; CHESACHENKO, ¥.¥., kand.tekhn.nauk; YAN'SHIN, B.I., 
kand, takhn. nauk; ACHERKAN, W.S., prof., doktor tekhn.nauk, red: 
_KUDRYAVESRY, WN, prof, doktor tekhn.nauk, red.; PONOMARRY, 
‘S.D., prof., doktor tekhn.nauk, laureat Loninskoy premii;. reds; 'SATEL', 
%.A., prof., doktor tekhn.nauk, red,; SRERENSEN, S.¥., akademik, red,; 
RESHETOV, D.N., prof., doktor tekhn.nauk, red.; KARGANOV, ¥.G., 
inzh., red.graficheskikh materialov; GIL' DENBERG, M.I., red,izd-va; 
SOKOLOVA, T.F., tekhn. red, 


(Manual of a mechanical engineer in six volumes] Spravochnik ma- 
oainostroitelia v shesti tomakh, Red.sovet N,S.Acherkan 1 dr, 
Izd.3., ispr. 4 dop. Moskva, Gos.nauchno~tekhn, izd-vo mashino- 
stroit.lit-ry. Vol.2. 1960, 740 p. (MIRA 14:1) 


1, AN USSR (for Serensen), 
(Mechanical engineering) (Machinery—~Construction) 
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SHCHETININA, L, Y. «, tekhn. ved. 


[Simple calculation of gear transmissions) Uproshchennye 
raschety subchatykh peredach, Izd.3., dop. 1 perer. Moskva, 
Gos.nouchno-tekhn,izd-vo mashinostroit.lit-ry, 1960. 60 p. 
(MIRA 14:2) 
(Gearing--Tables, calculations, etc.) 
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AUTHORS: Vagramyan, A.T., Kudryavisev, V.N., and Kuznetsova, 
oN. Oe Fan owe 
TITLE: On conditions for producing electrolytic powders of ; 


metals 


PERIODICAL: Zhurnal prikladnoy khimii, vo. 33, no. 12, 1960, 
2719 - 2724 


TEXT; There are many references in literature to the mechanism and 
conditions for obtaining ele ctrolytic powders. It is generally 
thought that low current densities give rise to compact, homoge- 
neous deposits, while higher c.d. give seft, spongy deposits. But 
the critical current determined from the loop in the polarization 
cod. curvee has an indefinite value and depends on the slope of 
the polarization curve. The oscillograph MPO-.2 was used to measure 
the polarization of the electrode, a ciosed glass cell and a film 
moving at the rate of 4 and 10 mm/sec for registering the change 
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23656 
$/080/60/034/012/011/024 
On conditions for u.c D2039/D305 


in polarization with time serving as esgential parte of the appara- 
tuso The standard electrode was saturated calomel electrode, all 
experiments being conducted in a thermostat at 259 A series of 
current efficiency tests was made. The cathode was a platinized 
disc of area 3 om?, examined graphically in the case of iron, the 
break in the curve occurs sharply and earlier as the current densi- 
ty is increased. With nickel -here is much the same pattern but the 
break ig considerably less sharp, indicating the smaller difference 
in reduction potentials for Ni and He. Comparing the shape of the 


polarization curves with the strusture of the deposit obtained 
shows that in the first section a compact homogenecus deposit re-— 
sults. Going over to the second section, the depos becomes soft 
and powdery. When Fe and Ni are depoeited by pulsed current whose 
time period does not exceed the value of the first section bright, 
homogeneous deposits are obtained. If the time exceeds the value of 
the first section, i.e. when the electrode potential passes overto 
a more negative vaiue, a black powdery deposit is Formed. The cur- 
rent efficiency in the first section approaches 100 % and that cor- 
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On conditions for ... D269/D355 


responding to the second section for the same c.d. about 70 % It 

is concluded that study of the conditions for metallic powders 
appearing at the surface of the cathode shows that with one and the 
same ced. bright and compact as well as powdery deposits can be ob- 
tained. Hence the size of the current density cannot by itself af- 
fect the quality of the deposit. The factor most characteristic in 
the change of structure of the electrolytic deposit is not the rn 
critical current, but the concentration of ions being discharged ; 
in the layer adjacent to the electrode, determined by the change 

of polarization with time. The boundary of transition from compact 
to powdery deposits has been established for different c.d. in re— 
lation to the electrolysis period and it is shown that the struc- 
ture changes without any intermediate type of deposit being formed. 
There are 6 figures and 9 references: 6 Soviet-bloc and 3 non-Sov- 
iet-blac. 


SUBMITTED; February 8, 1960 
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D258 
AUTHORS ¢ qosteuiser Ll, Baraboshkina, N. K. and Batrukova, 
oe G. 
TITLE: A photometric method for studying the conditions un- 


der which metallic powders are formed 
PERIODICAL: Zhurnal prikladnoy khimii, v. 35, no. 2, 1962, 450-452 


TEXT: The author developed a method for the accurate determination 

of the moment, at which a powdery metallic deposit begins to form 
during electrodeposition. The method consists in continuously mea~ 
suring the reflective capacity of the cathode as a function of 

time or of current density. A light beam was concentrated on the od 
cathode surface and reflected on to a photocell; the resulting cur- — 
rent was measured and registered on a recorder as a function of 

time. A typical curve started with a short horizontal section, 
corresponding to the pre-deposition period; this was foliowed by a 
sloping section which indicated the decrease in reflective capaci-~ 

ty caused by the onset of powder deposition; the curve was finished 

by another horizontal section at a lower level, Slope of the middle 
Card 1/2 
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A photometric method ... ene 


section became more steep with rising current d 

‘ ; density. It was 
shown in the electrodeposition of Ni that the quality of the depo- 
sit underwent a sudden change from lustrous to powdery, within a 
relatively narrow range of current densities. This could be de- 
ass y ahaa) recording the change in reflective capaci- 
ft a function of current density. Ther i 13 
Soviet-bloc references, Seas poregunee yest 
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D214/D307 
AUTHORS : Vagramyan, A.T. and Kudryavtsev, VN. 
WESLE: Causes of the formation of electrolytic metal powders 
PStrODICALs shurnal prikladnoy khimii, v. 35, no. 7, 1962, 


1546-1549 


TSKT: During the study of the causes of deposition of pow- 
dered Ye by e electrolysis of feSG,, the surface structure of the 
desosizeé metal was determined photoelectrically by reflected light 
measurements. .¢ Low current densities (25 mifem?), the Fe has a 

ay 1 siucture while at current censity of 27 maf/em2 
electrolysis gave powdered Fe. then the pi c£ the electrolyte was if: 
3.1 a snar> chacge in the metzl surface occurred at a current density 

of 25 - 27 asfem?, i.c. limiting current. With pi = 4.6 the powder ~ 
began to for: ct LL - 13,m4/em*, i.e. much Lower than at the Limit- 

ing value (25 - 24 ma/en?). ‘ne reason for this is that at pH = 3.1 
only wee are present in the electrolyte; at pi» 4, Fe«t gives \ 
Feo which forms Te(Gh), and this is adsorbed on the surface of the - 
Card 1/2 ! 
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Causes of the formation ... D214/D307 . 


cathode causing Fe to form a Powder-like deposit. “Addition of 
ascorbic acid to the electrolyte prevents the formation of Fe?* and | 
the electrodeposited metal is dense up to the current density of the 
limiting current. There are 4 figures, 

“ 


SUBMITTED ; September 7, 1961 
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AUTHORS : Vagramyan, A. T., and Kudryavtsev, ¥. il, 


1° oats Sota 


TITLE ' Regularities of the formation of Glestrolytic iron sowders 


PERIODICAL: Akademiya nauk SSSR. Tavestiya. Otdeleniye khimicheskik 
‘nouk, now 2, 1963, 263 ~ 268 , 


TEXT: The formation of Fe elaotrodepouite wag otudicd to cloar up the 
relaticn between the form of the deposit and the current density. The 
limiting ourrent was determined by plotting the polorizntion curvas obtained 
in an electrolyte containing 70 ¢/1 PeSO,* 7150 and 120 g/1 K,80, (pH 3) at 


20°C ty the compensation method and the oscillographic potentisl-tima 
curves, At low pl, powder formation was obeerved in the region of the 
limiting current. The curve Characterizing the transition from compact to 
powder deposits was plotted using pulsed current, and showed that the : : 
current density is not the determining factcr. Compact deposits were ob- | 
tained below and above the limiting current and the formation of powders 
proved time-independent. Powder formation above the limiting current 
results from a change in the near~eleetrode layer brought about by a pR 
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change duy to discharge of Hu dons. The near-clactrode layer ia alkalized 
and the hydroxide forming is adsorbed on the surface of the cathode. This 
favors the formation of powder deposits. Thus, the deponition of pasdere 
at ourrent densities below tha limiting current could be expected fron 
Glectrolyteg of low acidity und was actually confirmed photometrically (Zh, 
priki. khimii 35, 450 (1962)). Whereas the gtrusture ef the danoalt dn 


pl 5 soiutions changed in the 25 ~ 27 ma/on™ rang®, which coincides with 


that of the limiting current density, in the alructural Change in pH 4.6 
solutions toox place at 11 - 13 ma/en® and the limiting-current density was 


25 = 24 ma/om? fhis was also contirmed by reflectance studies. Povder 
formation is expleined by formtion of colloidal ferric hydroxide in 
electrolytes with pH>4.2. Adesorbed on the olectrade surface, ferric 
hydroxide prevents normal crystal growth and consequently the formation of 
& compact deposit. The correctness of this theory vas proved by adding 

12 g/l of agcarbinic aoid, which inhibits the formation of Beat ions, toa 
pH 4.6 electroiyte, Tha deposit obtained was compact telan the critical 
current dongity. ‘here are 7 Pigures. 
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AUTHOR: Kudiryavtsev, V. N.3 Baakin, Yu. P,;:Vagramyan, A. T. _ 
cece se meme Se ars D 
TITLE: | Hydrogen absorption in steels qpring cathodic polarization in acid solu-— 
tions. I, Effect of current density / 


SOURCE: Zashchita metallov, v. 1, no. 5, 1965, 477-481 


TOPIC TAGS: hydrogenation, electrolysis, steel, low carbon steel, hydrogen em- 


brittlement “4, 445 a . ; . i 


ABSTRACT: Cathodic polarization experiments were performed in 0.1 N H2S0, solu- 
tions, both with and without As;03 which was used as a stimulant. {Armco iron and 
3OKhGSA steel were used; 30KhGSA steal had the following composition: C (0.3%), 

Si (1%), Mn (0.9%), P (0.03%), S ( -025%), Cr (0.9%), Ni (0.2%), and Cu (0.2%). 
The quantity of absorbed hydrogen was determined by vacuum extraction at 400°C, 
while mechanical properties were measured on samples 3 mm diameter and 20 mm long, 
at a strain rate of 8 mm/min. The criterion for determining the amount of hydrogen 
embrittlement was the difference Ay between the reduction in area for charged and 
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uncharged samples. Results are given in terms of Ay as a function of ¢ (mé/em2), 
k 


the polarization current density; and hydrogen concentration as a function of ty. 
The influence of cathodic polarization of steel on the loss in ductility is severe; 
the curves for Ap and absorbed hydrogen content both pass through a maximum at about 
25 ma/em®. ‘These same curves were given for cathodic polarization in 0.1 N H2S0, 
solution with 0.01 g/% addition of As203.. A difference is observed; with increase | 
in ty, the brittleness of the samples and the amount of absorbed hydrogen continu- : 
ally increase. An explanation is offered based on reactions at the electrode: 

+ % 

H +e bie -- (1) Haas * Habs (3) 

a t Hyg, = He - (2a) 


— H (tes Ho (2b) 


"Thus the concentration CHI, ds depends on the speed of disintegration of hydrogen 


'' dons, and on the rate of removal of atoms of hydrogen from the surface of the elec- 
trode. The increase in the current density depends on the amount of absorbed hydro- 
gen on the surface of the electrodes, as well as on the speed of its removal; this 
removal deperids on the recombination mechanism (reaction 2a), whose speed is pro- 
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portional to the concentration of absorbed hydrogen squared--¢ = Ky (CHIE ds)" The - 


_data are explained using the above considerations, the maxima being associated with 
a limiting value of hydrogen concentration at the electrode due to the recombina- 
tion mechanism. For the As203 additions, there is no maximum because the removal 
of the absorbed hydrogen lessened by retarded recombination. Orig. art. has: 4 

_ figures, 1 table. 
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‘AUTHOR: Chudov, L. A.; Kudryavtsev, V, P, 

; Sitter enenianmmne mamma 

TITLE: Round-off errors in finite difference solutions of elliptic 
equations and systems subject to initial conditions 

“SOURCE; Moscow. Universitet, Vy*chislitel'nyty tsentr. Sbornik 
-rabot, no. 2, 1963. Chislenny*ye metody* v gazovoy dinamike, 20-47 


TOPIC TAGS: round-of£ error, elliptic differential equation, finite 
differenca method, many-point schome, net step selection, supersonic | 
flow, blunt body, boundary value problem te 


‘ABSTRACT: A study was carried cut to estimate the round-off errors | 
and the approximation errors and to select the most rational meeh 
size of a net for the simplest many-point difference schemes of the 
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_iwhere h and t arethe mesh size of the net, (t = t(h) and t(h) + when 
“h+ 0), and the afP) are coefficients determined from a given formula, 
‘The stability and bonvergence of the difference scheme (1) are ana- | 
‘lyzed in connectiod with the' boundary value problem for the Cauchy- 
Riemann equations. It is proved that these difference schemes are 
,stable with respdéct to initial conditions and that the approximate hea 
.8olution converges to the exact solution. "Estimates of the relative’ 
“approximation errors and of the relative roundoff errors are derived 
for difference scheme (1) in.cases in which the tndices of the schene 
‘are p = 1 and p = 2. The problem of selecting h (tT fis assumed to be 
‘sufficiently small) such that the relative,round-off error does not. 
exceed a certain given value of ¢ is analyzed. It is stressed that’. 
for a given y, the selection’ of h will be optimal when approximation. 
‘errors and round“off errors are of the same order. These difference 
schemes are applied to the solution of equations describing supersonic 
flow of a reacting "mixture of gases past an. axisymmetric blunt body. 
The method of determining the lowar bound for, the mash eize h is pre- 
‘sented using the known values; of shock wave parancters. Origse art. 
hast 41 formulag and 2 figures. : 
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SUBJECT ussr / PHYSICS CARD 1 / 4 PA - 1735 
» AUTHOR AUDRJAVCEV,V.S. 
TITLE On the Problem of Quasi-Classical Quantization. 


PERIODICAL Zurn, ekap.i teor.fis,31, fasc.4, 688-692 (1956) 
Issued: 1 / 1957 


The present work describes a method for the computation of the energy levels 
for the one-dimensional case of quasi-classical quantization. 
In the quasi-classical method of solving the problem of quantum mechanics the 


wave function ¥ is written down in the form ¥ «= et - By inserting this 
formal ansatz into the SCHROEDINGER equation A ¥ + (2 /f 2) (ge) = 0 the 


following equation (Vo)*+ (f /i) Ac = 24(E-U) is obtained for the function s. 
The formal solution of the latter equation is set up in form of a development 


in series according to powers of Ah; ¢ = o+( h/1) Ao,+ (h /1)?0, er 
By inserting this ansatz into the equation, of = Dp} ot =-p'/2p}3 
0% = p"/4p* - 3p!" /ap?; etc. is obtained in the one-dimensional case. Here 


p= /2/¢(E-U) denotes the classical momentum. In the case of a real p, the 
quantities Ot, Stress as well as oo» 5, are real, and the quantity o can be 


univocally devided into two factors denoting modulus and phase of the wave 


ees 
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Jurn.ekap.i teor.fis,31,fasc.4, 688-692 (1956) CARD 2 / 4 PA - 1735 
function: ¥ =exp {0,-h*o,+ 140, - -+-foxp{i(a,/f - ho, +ho, - vee)t ; 


Another solution of the SCHROEDINGER equation, which is linearly independent, 
ig obtained by replacing i by - i in the latter equation. With imaginary p 

the entire expression in the exponent is real. 

Let a turning point be assumed at x = a, i.e. U(a) » EB. Here the phase of 

the wave function at x > a is determined on the assumption that in this domain 
E > U(x) and in the domain x a the inequation E< U(x) applies. The 
modulus of the wave function diminishes with inoreasing distance of the point 
x from a. By the exact solution of the SCHROEDINGER equation near the turning 
point (where the potential energy can be approximated by a linear function of 
the coordinate x) and by amalgamating the exact solution with the quasi-classi- 
cal solution an expression for the phase is obtained. Next, the exact solution 
of the SCHROEDINGER equation is explicitly given with a linear potential 
satisfying the above mentioned conditions. Also the asymptotic development of 
this solution at Rh > 0 is written down. 

In the point x = a the momentum p assumes the value zero. If x is a complex 
variable, the point x = a is for p(x) a branch point, and p(x) then is a bi- 


valent function. Also the functions os: Ob» Sh +e. are then bivalent with a 


branch point at x = a. When determining the functions oy) Sos Oy, it is best 
to pass over from ordinary to contour integration, which is described in detail. 


oe 
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With such a definition of the functions oy) Soy o4 oe Lt applies that 
5, = (1/2) fe ls ee, o, oh 9%b d,= (1/2)), ot dx, .... 


1 
For x which are near a, the expression o/h + n/4 - Ro, + ho, - ... is ob- 
tained for the phase, where Os Sos o, are defined by the above formulae. 


There now follows the investigation of such a form of the potential energy 
U(x) in which two turning points x = a and x = b exist. Here the inequation 
U(x) < E applies at a <x <b, and in the remaining domains it applies that 
U(x) > E. The wave function which decreases at x < a has the following shape 
at x > a (with the exception of a constant factor): 


exp iC 4 ho, + fhe, fs ++ fein((o,/k ) + (n/4) - ho, + ho, & whe ly 
where O59 Tos oF are determined by the above mentioned integral expressions. 
The wave function which dimingshes at x> b, in the case of x< b has the form 
exp fo, - ho, +h‘, - oo, sin((s/h ) + (x/4) - fh 8, + hs, - wee), where 


8»55:8,-- are determined by the formulae s = (1/2 ; = if ; 
orn? 4 r) fo, o! dx} 8, (1/2) ed 


84 (1/2) ( of dx, ... . The course taken by integration C, is described in de- 
tail. - MThe°wave function of the energy level must diminish at x a and x»> »v. 
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Finally, the following condition is obtained: § .otdx- A7G osax + 
+h4 § oy dx- wu... = (n+ 1/2) anh - The functions oo oh, o) occurring here- 


in were defined in the first part of this work. It applies that n « Osty2,e00, 
and the cloned course of integration ¢ Comprises the points x = a and x= b in 
the direction which is inverse to that of the hands of a clock. The last-men-~ 
tioned formula ig BOHR'S precise quantization rule, Integration is carried out 
in a general manner in the latter formula on the condition that the potential 
energy U(x) has a minimum at a certain point and that the relation U(a) = U(b)=E 
applies at the points x = & and x = b, The course taken by the integration curve 


is shown, The expressions for the functions ats dy of found in this manner are 


quantization condition an equation for E ig obtained, the eo ration of which is 
set up in form of a series according tofi: Ee» E, + hp, + HE 


equating the terms with the same powers of h the coefficients of this ansatz in § 
series can be successively determined. The term Mei his identically equal 
C 


t 
to zero and the terms at result in -1(Vauz,/2) ax//o « (n+(1/2))2n. The 
terms computed by this method for E,,E,,E, are, in the end, explicitly given, The 
term BE, corresponds to 4a harmonic osei lator and the higher terns characterize 
deviation from the harmonic state. The formulae mentioned are applicable with the 
greatest exactitude to small n, i.e.for the lower levels, 
INSTITUTION: 
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potential energy having a minimum and rising on} 
rsidé of the minimum, i.c., of az oscillater type. 
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aatio Collision Cross Seotion for liydrogen Atoms. 


(Seoheniye uprugogo stolknoveniya atomov vyodoroda drug 8 


drugome- Russian 

ghurnal Skeperin. 4 Teoret. Fiziki 1957, Vol 33, Nr Ts 

pp 243-250 (USSR. ) 

Phe author here computes the oross seotions of the elagtio 
scattering of nonexoited hydrogen atoma by one another by 

means of the method of the perturbed steady states. The 

system investigated here consists of two hydrogen atoms which 
pass each other at a certain distance. If the relative velooity 
of the atoms is small compared +o the velocity of the electrons 
in the interior of the atoms, both electrons are in a quasi-~ 
adiabatio condition and as a wave funotion the wave functions 
of the steady states of the nydrogen molecule at assumed 
position of the nuclei can be used. The kinetio energy of the 
nuojei in the following approximation is a small perturbation 
whieh causes the transitions. First, SCHRODINGER'S equation 
for the system investigated here ig written downe The eigen- 


funotions 


of the HAMILTONIAN of this system and the eigenvalues & (7) 
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of the energy are electron funotions and @leotron termes of 
the hydrogen Moleoule at an assumed position of the nuoled;. 
The funotiong ¥,, form an orthogonally normalised syston, 


The wave funotion ¥ (2,2,,3,) of the system is developed here 
according to the eigenfunotiong 92,2, 2) + The problem 


of the @lastio Scattering of tie atoms ig Teduced to the 
Problem X of the Soattoring of ong particle in the fielg E(x). 
The molecular terms: For the sOlution of thig Problem 

the energieg of the terms 
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" KUDRYEVISEV, V. S, 
"The Distribution Function of Electrons in a Plasma Situated in a Magnetic Field," 


(Work carried out in 1956, pp. 114-120). 


"fhe Physics of Plasmas; Problems of Controlled Thermonuclear Reactions." VOl. III, 
1958, published by Inst. Atomic Energy, Acad. Sci. USSR. 
resp. ed. M. A. Leontovich, editorial work V. I. Kogan. 


Available In Library. 
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_ AUTHOR: tudryavreey eV aee 807/56-34~6-24/51 


TITLE: The Energy Diffusion of Fast Ions in an Equilibrium Plasma 
(Energeticheskaya diffuziya bystrykh ionov v ravnovesnoy 
plazme) 


PERIODICAL: Zhurnal eksperimental!noy 1 teoreticheskoy fiziki, 1958, 
Vol. 34, Nr 6, pp. 1558-1565 (USSR) 


ABSTRACT: The first part of this paper deals with the derivation of the 
kinetio equations. First the author gives the kinetio aquation 
for a totally ionized plasma when there are no external fields. 
In the case investigated in this paper the distribution function 
of each type of particles is isotropic with respect to the 
velocity. A small number of ions with definite energy (with a 
spherically symmetrical distribution with respect to the direc- 
tions of the velocities) may be launched into a totally ionized 
equilibrium plasma. An expression is given for the particle flux 
in the velocity space. The kinetic equation for the launched 


ions has the form 2 es tok (v4). £ denotes the distribution 
Vv 
Card 12 function of the particles in the velocity space. Subsequently 
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The Energy Diffusion of Fast Ions in an Equilibrium Plasma 


ASSOCIATION: 


SUBMITTED: 


Card 2 2 


the author passes over from f to the distribution function 9 
with respect to the energy. The equation for q has the form 


-) 
$2. 2 [P(x)(Q - t+ 3) with (gdx = 1. 

The second part of this paper deals‘with the solution of this 
equation. This paper has to find the time dependence of the 
distribution, especially for long time intervals and for energies 
greater than the energy x, of the monochromatic distribution. 

The final expression for the density e(x,t) of the distribution 
with respect to the energy describes the distribution of the 

dons launched into the plasma with a sufficiently good approxi- 
mation. The author thanks A. B. Migdal who formulated the problen. 
There are 1 figure and 2 references, 2 of which are Soviet. 


Akademiya nauk SSSR (AS of the USSR) 


January 2, 1958 
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KUDRYAVTSEV, V.S. 
Theory of the motion of charged particles in 4 strong magnetic 
field in the presence of a strong transverse electric field, 
Dokl. AN SSSR 152 no.2:313~316 S '63, (MIRA 16311) 


1. Predstavieno akademikom M.A. Leontovichem. 
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KUDRYAVTSEY, V. Beco 


Diffusion-adsorption activity of the carbonate rocks of the Upper 
Cretaceous (Crimea). Izv. vys. ucheb. zav,; neft' 1 gaz 6 no.3: 
3-7 65. 00°=~ ts (MIRA 18:5) 


1. Mgskovakiy inetitut neftekhimicheskoy i gazovoy promyshlennosti 
im. akademika Gubkina. 
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LUPANOVA, N.P.: KUDRYAVTSEV,-V.T...... 
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Dokl. AN SSSR 141 no.6:1457-146C 


The formila of pumpellyite. 
(MIRA 14:12) 


b 61. 


1. Institut geologii rudnykh mestorozhdeniy, petrografii, mineral- 


ogii i geokhimii AN SSSR. 
(Pumpellyite) 
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LUPANOVA, N.P.3 KUDRYAVITSEV, Ms Te 
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Punpellyite of the Northern Caucasus. Izv. All SSSR, Ser.gool. 
27 no.6:23-33 Je '62. (MIRA 15:5) 


1. Institut geologii rudnykh mestorozhdenly, petrogrefii, 
mineralogii 1 geoghimii AN SSSR, Moskva. 
(Caucasus, Northern-—Pumpellyite) 
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LUPANOVA, NeP.; KUDRYAVISEV, V.T. 
eee eee 
Middle Paleosoic alkali porphyrites in the Laba basin (Northern 
Caucasus). Trudy IGEM no. 774115-129 '62, (MIRA 16:2) 
(Laba Valley——Porphyrites) 


wre th 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000827220007-3" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000827220007- a 


BERNA G AM RT rata RIAD phase Cie PASE eR 3 BE St Saat SESS SESE soles cnet 


SS = ENE AGE RSE CT See anaes NENW CUE ee 


KUDRYAVTSEV, Vy V. 


Peat Industry . 


The Chernoram'ye transportation workers are preparing for the winter, Torf.prom. 
29 No. 9, 1952, 


9. Monthly List of Russian Accessions, Library of Congress, December 1952. UNCLASSIFIED. 
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UDR Say, V. Vv. Pa 75726 
o USSR /Elestristty’~ No ae? _ May 1948 


Furnaces, Mectric 
_ Controls, Electric” 


"automatic -Control-of Electric Resistance Furnaces," 
V. V. Kudryavtscr, LM. eee L. P. Shvalev, K. I. — 
Glushkov, P. I. Selivancy, B. 8. Popov, Plant imeni 
Molotov, Ministry of Armament, 1 P 


“Prom Energet" Ho 5. 


stare of -above-plant did not allow shortage of aise 

tric automtic-controls to prevent increased output.. 

Désigned-and- ‘installed: a-thermacocuple-potentianster 

‘type system, a cirouit diagram of which is reproduced. 

- Buggestion -was avarded a fifth prise in All-Union ~ AN 


wcities be aaa _ TSRLG 
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QUKOL'NIKOVA, R.I., Rand.khim.nauk; KUDRYAVTSEV, V.V. 
Aaesapand deseo Miaka 


Dustless passage of ore through permanent ore chutes. Bor'm 5 sil. 
5:178-186 '62, (MIRA 1675) 


1, Gosudarstvennyy inatitut po proyektirovaniyu predpriyatiy 
nikelevoy promyshlennosti. 
(Ore handling) (Mine dusts—Removal) 
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a: TITLE: The production of dielectric laminates with nonalcoholic phendlformaldse | 
a _hyde rasins,,/ Pee Cae eee oe peo 
| SOURCE: Plusticheskiye magsy4 no. 7, 1963, 2-32 ere 
H POPIC TAGS; Laminate, phenolformaldahyde, reain, paraformol, cresol, polyoxys: | 


om 


‘ma thylans. a 
lansTRact: ‘Tha acops of thia atudy is to produce liquid phenolformaldehyde resing 
without tha usa of alcohole which are to be used in the production of leminatede . 
_A-now mathod for the preparation of liquid non-alcoholic phénolformaldehyde resins - he 

in which a large. portion of formaldehyde.14s replaced by paraformol, has bean obtained, [i& 

- he ratio..of intermediates is talon in auch proportiona that the water from formale — 
-dehyde and from the \ondensation {6 weed in the formation of the liquid resin, | i 
This eliminates many ateps from the process auch as decantation or distillation, |; — 

- .0Y.Vaauum drying by which the excess water {a ramoved, the purification step of [= ; 

removing the undesirable by~producta. Since thore are no losses, the amount ‘of - 
‘jcard W2 . ve 
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orasol ‘fe dnoraaced. Tha oharacteriatio of the above resin is ite rapid 
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Wapore simplifies the production and increases the production capacity. Other 


‘Bubstitutes used in tha laboratory preparation of liquid resins was Alphe-poly- . | 
oxymethy lent. . Orige art. haa: 8 tables,and 2 figures. 3 7 } | 

~ ‘hssooraston; mane et ES | - | chee. re «| 
SUBST TED io ae : “DATE A0Qt- SOTULES” c : ENOL! 00 ie g 
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SHEREMETEVA, T.V.3 BORISOVA, Z.V.; KUDRYAVTSEV, V.V. 


Synthesis of N~B -trifluoro derivatives of maleie and eitraconic 
acids. Izv. AN SSSR Otd.khim.nauk no.12: 2237-2239 Db ‘62, 


(MIRA 14:12) 


1. Institut vysokomolekulyarnykh soyedineniy AN SSSR. 
(Maleic acid) (Citraconic acid) 
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mares Ser khim no, 10318211823 © 30 
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1, in 
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jee: | DRYAVTSE Y. VU. 

Y Ae Raves’, V.V. 

Maintaining the quality of varnished cambric in snaulation and 
winding work. Yast. elektroprom. 27 no, 10:65-67 0 156, (MLBA 1039) 


nplectroizolit. 
(Blectric 
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ineulators and ineulat jon) 


1, Zavod 
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| SOURCE: | 
; : “nis: eau hor! 4ficate-1 ce: PS coaieting: ‘ingulat in 
: | plastics “pased-on. polyyi ichlor no with -vubber.}The- electrical 
: , tion properties’: and heat: ‘resistance :0 the pro uct. are improved ‘by using® 
Of polar and nonpolar rubbers: as. the: ‘modifiers whth the addition “of mineral fillers. 
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‘Verrt A mathod for manufacturing pipes and aimitar articles from laminated 3 
plastica/ Class 80, Ho. 168169 ¢ = 


SOURCI:  Byvlleten' Azobretenty 1 tovarnykh znakov, no» 4 1965, 119 


. “| TOPIC TAGS: thermosetting plastic, glass fabric, laminated plastic, plastic tech- 
“ |nolegy -- : 


| ABSTRACTS This Author's Certificate {Introduces a method for manufacturing pipes 

-ytapd eimilar articles from laminated plastics. The process consists of winding some 

such material ao resin-saturated glass fabric on a mandrel and heating (e.5. with 
hot rollers). Liquid thermosetting resins which do not contain volatile solvents 
are fed continuously to the mandrel ducing the winding and heating process. This 
{sg done to make the completed article airtight. : 
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| TITLE: Analysis of monitoring data on combinational relay-switching circuits on the basis of . : 
Roe ~golutions of equations of algebraic logic ; SMG cree 


SOURCE: AN SSSR. Izvestiya. Tekhnicheskaya kibernetika, no, 2, 1966, 65-71 
| TOPIC TAGE: algebraic logic, switching circuit, test monitoring, equation theory 


1, | ABSTRACT: Methods of solutions of systems of algebraic-logic equations serving to determ: 
«| the atate (correct functioning, malfunction) of the contacts of a olroult according to its ro- 
| actions to an input effect are examined. Along with the known methods of solution based on the 
transfer-function principle and on checking the reliability of the monitoring device, the author 

“ ) proposes a new method whereby the determination of the states of the contacts of combinatio- — | - 
i | nal relay-switching circuits reduces to the solution of a system of equations of algebraic logiq 

am | which are of independent significance to the theory of automata. With the aid of methods of : 
solution of the general problem it is possible to construct a contact circult of any configuration 
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| where yy Xqr eee xy are independent variables. Find: the values of variables at which the “| ° 
--.| equality a ‘ ee eee 
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‘ is satisfied. This problem is a pe ioular case of a more general problem consisting in the de- |, 
‘| termination of the functions Yje Yor °*** Yon of which the equality aa 
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an identity. Eq. (1) may be solved . 
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| with the methods of solution of Eq. 
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a the calculus of events; this 

- | monitoring. For practical purposes it is expedient to introduce the conce 
and disjunttve variants of the general solution. 
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TITLE: An experimental study of the temperature field of a melt during 
growing 


SOURCES K Moscow: Institut inzhenerov zheleznodorozhnogo trans orta. Trudy no- 22h, 
1965, Voprosy slozhnogo taploobmena (Problems of complex heat exchange), 95-102 

TOPIC TAGS: single crystal growing, temperature measurement, crystallization, tempera 
ture gradient 


single crystal 


ABSTRACT: The authors study the effect of the temperature field of a melt on the 
distribution of alloying admixtures in a crystal during single crystal growing by the 
Czochralski nethod. The temperature field of the melt js varied by using heating unit 
with various shapes, changing the locaticn of the crucible with respect to the heating 
unit and varying the parometers of pulling. The following pulling parameters were used 
throughout tais study: seed crystal rotation 20, 30 and 60 rp; crucible rotation 0, 

2, 5, 10 and 20 rpm; rate of seed crystal. raising 1, 2 and 3 n/min. The crystals werg = 
pulled in an argon atmosphere with a residual pressure of 0.4 gauge atmosphere. Chro=- 
mej-alumel thermocouples were used for measuring the temperature field of the melt. 
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Temperature measurements were taken in several of the horizontal cross sections of the 
melt with a depth interval of 3-5 mm and under the crystallization front. Standard 
heating wits were used as well as a series of experimental ones developed at the MIIT 
Laboratory. ‘The stondard crucible charges were 2500 and 3500 g. The single crystals 
pulled usually were 200-2h0 mm long and 30 mm in diameter. An analysis of the tempera 
ture fields of the melt shows that the oxial component of the temperature gradient in 
the melt region under the crystal decreases as the rate of pulling is increased. 
Three types of heating units were studied: radial heating, bottom-radial heating and. 
bottom heating. The results show that the procedures worked out for measuring the 
temperature field in a melt may be used to measure the temperature in any part of the 
melt during crystal pulling. It is also shown that the shape of the heater, its lo- 
cation with respect to the crucible, ond pulling parameters have a significant effect 
on ingot size. Controlling the rate of rotation of the seed crystal and crucible is 

A effective means for improving the quality of single crystals. The rate of seed cryst 
rotation has a. significant effect on the distribution of alloying admixtures between 
the liquid and solid phases. Orig. ort. has: 4 figures. 
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TITLE: Method for obtaining polyimides,’ Class 39, No. 173931 announced by the 
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SOURCE: Byulieten' izobreteniy 4 tovarnykh znakov, no. 16, 1965, 81 
TOPIC TAGS: polyimide, diamine, polycondensation ee 
ABSTRACT: . This Author Certificate presents a method for obtaining polyimides by the 
polycondensation of aromatia diamines and the dianhydride of tetracarbonic acid, 
To increasy the variety of polyimides, the dianhydride of butanetetracarbonic-1,2, 
3,4 acid in used as the starting material, © 
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Studying the characteristics of hydraulic torque converters 
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TOPIO TAGS: opoillator atrength, electron oscillator, diatomio * 
molecule, shook Wave, oxygen, nitric oxide, oyen, electronic spectrua 


RANSLATION ’ {To determine the opoillator atrongtha of electronic 

t transitions of diatomic polecules, an experimental method was devele- 
oped, based On the measurement of the absorption of gas behind 8 
phook wave reflected from the end of & shock tube. By varying the 
yoiooity of the inoident ghock wave and b caloulating the state of 
the gag behind the shook wave, 4t ie poss ble to detormine the sents 
erature and the concentration that the molecules penhind the reflected 
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‘TITLE: Definition of matrix element of dipole moment of electron transition 
of violet system of bands of cyanogen, Ul. 


CITED SOURCE: Teplofiz. vy*sokikh temperatur, v. 1, no. 2, 1963, 218-227 


TOPIC. TAGS: matrix element, dipole moment, electron transition, cyanogen, 
cyanogen band, radioscopy 


TRANSLATION: There is described the installation used for obtaining absorption 
spectrum of violet system of CN bands during radioscopy with a pulse source 
of a mixture of gases CO and No, heated by a reflected shock wave to a tem- 
perature of 4000 ~ 6000°K, This spectrum is used for measurement of rotary 
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temperature of CN. Results of measurement of temperature of gas by two 


independent methods Loy absorption spectra and by generalized methods of 
conversion (cf, abstract No, 5 D190)_/coincide with the data of gas-dynamic 


calculation, Bibliography: 16 references. 
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institute (Soientifio Conference of the Hoscow Engineering . 
Physica Institate) 1962 . ; 


PERIODICALs “ atomnaya energiya, v- 13, no. 6, 1962, 605 ~ 606 


TEXTs The annual conference took place in May 1962 with sore than 400 
dclegates participating. A review ie given of these lectures that are 
assumed to be of interest for the readers of Atoanaya energiya. They are 
followings A. I. Leypunskiy, future of fast Teactors; A. A. Vasil'yev, 
design of acoeleratore for superhigh energies; I. Ya. Pomeranchuk, 
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TITLE s A Spectroscopic Investigation of the State of Gas Behind a Shock 
Wave. ; III. 


PERIODICAL:Optika 1 spektroskopiya, 1960, Vol 8, Nr 6, pp 761-768 (USSR) 


ABSTRACT: The paper is a continuation of earlier work (for Parts I and II see 
Refs 2 ani 4, where the theory, experimental procedures and treatment 
of results are described in detail). A. 92 mm long shock tube, with 
either one or two diaphragns, was employed to produce shock waves 

of 1.9 to 4.3 km/sec velocities and with 0.1 to 4 atm pressures in 
the region immediately behind the shock wave (mown as the "plug"). 
The temperatures of nitrogen and air "plugs" were measured by @ - 
generalized version of spectral line reversal (for details see 

Part II, Ref 4), using the D-lines of Na and the resonance line of 
Ba II at 4554 A. The measured temperatures wore found to fall 
along the length of the “plugs" (Figs 1 and 2) due to a decrease 

of the shock-ware velocity along the shock tube. The "plug" 
temperatures rose with the shock-wave velocity, Ug, in satisfactory 
agreement with the theory: for air (Fig 5) the temperatures rose x 
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fran ~2000°% at Us.~ 1.75 lon/sec to °>4500°K at Us ~ 4.5 km/sec; 

for nitrogen (Fig 7) the temperatures wore ~2000°K at Ug ~ 2 kn/sec 

Sand ~4000°K at Us ~ 3 ln/sec. These experiments were repeated with 
argon but here the agreement betwoen experiment and theory was much 
poorer (Fig 9)3 the reasons for this discrepancy are discussed. 
Acinowledgnents are made to A.V. Potapov and S.S. Semenov for their 
wivics and to Ye.T. Antropov and A.A. Sapronov for their help in 

milking the apparatus. There are 5 figures and 10 reforonces, 6 of 
which are Soviet, 3 English and 1 translation from English into Russian. 
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AUTHORS : Fayzullov, F.S., Sobolev, N.N. and Kudryavtsev, Ye.M. 

TITLE: A Spectroscopic Investigation of the State of Gas y 
Behind a Shock Wave. | Ir 

PERIODICAL: Optika i spektroskopiya, 1960, Vol.8, No.5; pp. 585~593 


TEXT 3 The authors describe a photoelectric variant of the 
generalized spectral~line reversal method (Ref.2) based on 
measurements of the intensities of emission and absorption. The 
photoelectric variant was used for a pyrometric investigation of 
the state of nitrogen and air behind a shock wave propagated at ~~ 
the rate of 1.8 to 4.3 km/sec in a shock tube, The main results 
were reported briefly at the Ninth All-Union Conference on 
Spectrosecpy held in December 1957 (Ref.3). Temperatures behin 
shock waves were measured using e D-~lines of Na. The required 
sodium was introduced by smearing the shock-tube walls lightly with 
a solution of sodium chloride; sometimes the natural sodium 
impurity in air or in the tube was sufficient, Az a calibration 
source the authors used either an incandescent tungsten lamp 
(luminance temperature of this lamp was 2660°K in the region of 
the D~lines of sodium) or a xenon d.c. are lamp (effective 
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luminance temperature 4750°K in the D-line region), The xenon 

lamp was itself calibrated by means of a standard incandescent 

lamp. Light from the calibration source dh (Fig.1) passed 

(via glass windows 0, and Oo ) through a Fart of the shock 

tube 3.5 m away from the diaphragm. An ISP~51 spectrograph and 

two FEU-17 photomultipliers (Py and Po in Fig.1) were used. to We 
compare the light flux coming directly from the excited gas in the 


shock tube (%,) with the flux CW yp emitted by the same gas 
when irradiated with light from the calibration source. Hence the 


temperature in the shock tube (T,) was deduced from 


; [: + AM. an € " Paso Oa @ si ) se 


3. 


Co up 
where _ Ts is the luminance temperature of the calibration source 
and B sy is the light flux from that source. The accuracy of the 


method was + 60°K at 4000°K and it yielded temperatures behind shock 
Card 2/5 
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waves which were in close agreement with theoretical values, 
This is illustrated in Fig.2, where the experimental temperature 
behind a shock wave (travelling at 3.08 km/sec in air which was 
originally at a pressure of 10 mm Hg) was initially ~ 3400°K, 
compared with the theoretical value of 3350° K. Shock-wave 
velocities were measured by oscillographic determination (a cathode- 
ray oscillograph OK-17M was used) of the time a shock wave took to 
travel between ionization probes (J\,; to J\g in Fig.1 and 4) 
placed along the shock tube; typical oscillograms are shown in 
Fig.5. The shock-wave velocities measured by the ionization 
method were checked by a method of "peaks" (Ref.4). The method 
of "peaks" uses refractive index disturbances produced by a shock 
wave; two light beams cross the shock tube a distance of 190 mm 
apart and the time taken by a shock wave to travel between those 
two beams is measured oscillographically (oscillograms show 
characteristic "peaks ", cf. Fig.6). The results of the 
ionization and the "peak" methods were found to be identical (Fig.7). 
Card 3/5 
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The ionization method was simpler than the "peaks" method and 
therefore the former was used to measure variation of the shock- 
wave velocity along the shock tube. The results obtained for air 
and nitrogen (FPig.8) show that the shock-wave velocity rose 
monotonically with the distance away from the diaphragm, reaching a 
maximum approximately 2.5 m from it. The method of "peaks" was 
also used to find the length of the "plug" (the region between the 
shock-wave front and the surface of contact between two gases used 
in a shock tube, cf. Ref.1), The "plug" length fell with rise of 
the shock-wave velocity (Fig.9). The method of "peaks" was also Va 
employed to investigate the delay between incidence of a shock 
wave and sodium emission. For this purpose the usual shadow 
system was supplemented by a monochromator which separated out the 
D-lines of sodium (Fig.1). Sodium emission and the shadow signals 
were recorded simultaneously and typical oscillograms are shown 

in Fig.10, It wags found that the D-line emission of sodium begins 
immediately behind a shock-wave front and reaches a maximum in 
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10 to 204 sec, There are 10 figures and 7 referencesi 4 
4 Soviet and 3 English. 


SUBMITTED: September 28, 1959 
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TITLE: The Temperature of Nitrogen and Air Behind a Shock Wave 
PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 127, Nr 3, pp 541-544 
(ussR) 
ABSTRACT: 1) If a shock wave propagates in a shock tube, it is possible, 


by measurement of the propagation rate of the shock wave u_, 
to calculate the temperature Ty) density Qo» Pressure Py, 


2 behind the shock wave if the 


temperature Tys density Qy> and pressure Py of the gas before 


and the velocity of the gas u 


propagation of the shock wave are known. For the simplifica- 
tion of calculation, it is assumed in thermodynamics that 

T and P are constant along the obstruction formed, and that 
the latter grows linearly with time. The agreement of the 
calculation carried out under these simplified conditions 
with the experiment is investigated in the present paper. 
The experimental data on T, and Py of the air and the nitro- 


gen behind the shock wave were obtained by the generalized 
Card 1/3 method of the reversal of lines with photoelectric recording. 
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Good agreement between experimentally and theoretically cal- 
culated data was obtained. Moreover, the temperature dis~ 
tribution along the obstruction was investigated in this 
paper, and its influence exercised upon the calculated values 
was evaluated. In the case of a small Uy? the temperatura 


was found to remain constant along the obatruction. At a 
velocity of Me 3 - 4 km/sec, a sharp temperature drop, 


however, occurred. The two possible ways of explaining this 

drop are investigated: 1) The temperature along the tube 

ig not constant, and thus also not T along the obstruction. 

2) The sodium flashes up with a delay, and the temperature 

at the end of the obstruction is first recorded. In the second 

case it was found that the very slight delay of flashing up 

could not cause the sharp temperature drop, which could be 

removed, however, by thoroughly cleaning the tube. Agreement 

between experiment and theory then remained good. This proved 

the correctness of the assumptions made in thermodynamics. 

fhe method of the reversal of lines as used here may also be 

employed with success for measuring the temperature along the 
Card 2/3 obstruction. It is recommended, at temperatures of up to 
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3,500°K behind the shock wave, to use the Na-D-line, and 

at higher temperatures the ion line of Ba. The temperature 
diatribution at the beginning of the obstruction coyld not 
be investigated. In the case of nitrogen, an increase of 
temperature was found to ocour atthe end of the obstruction, 
which possibly originated from a ohemical reaction of N and 
the used combustion gas H on the contact surface. In conclu- 
sion, the authors thank A. V. Potopov and 38. 3. Semenov 

for discussing the results, and Ye. 7. Antropov for his 
assistance in experiments. There are 4 figures and 8 ref- 
erences, 4 of which are Soviet. 


Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR 
(Physica Institute imeni P. N. Lebedev of the Acadeny of 
Sciences, USSR) 


April 4, 1959, by D. V. Skobel'tsyn, Academician 
April 4, 1959 
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AUTHORS: Gippius, Ye. Fe; Kudryaytsev,. Ye. M.; Pechenov, A. N.; 
| Sobolev, N. N.; Fokeyev, V. P. 


t 
TITLE: Determination of the red cyan-band system electronic transi- 
tion dipole moment matzxrix element 


_ SOURCE: Teplofizika vy*sokikh temperatur, v. 2, no. 2, 1964, 181-187 


TOPIC TAGS: absorption spectrum, shock wave, dipole moment, absorp~- 
i . . tion band, matrix element, carbon dioxide, nitrogen 


i ABSTRACT: The investigation is a continuation of research on the de-: 
termination of the matrix element of the dipole moment of the elec- 
tronic ticansition of the violet system of the CN bands (Teplofizika 
'. vy*sokikh temperatur v. 1, no. 1, 73, 1963; no. 2, 1963; no. 3, . 
! 1963). ‘The absorption spectrum of the red system of the cyan band 

is obtained behind the front of the reflected shock wave in a mix~ 
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